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THEORY,  8 fc. 


JOHNSON,  PALMER. 


JOHNSON. 


WELL,  Mr.  Palmer,  how  do  you  manage 
with  regard  to  light? 


PALMER. 

I  obferve,  I  analyfe,  and  I  draw  confer 
quences. 

JOHNSO  N. 

And  for  the  fake  of  your  fyftem  ;  for  I  be~* 
lieve  von  are  flill  fond  of  it. 

PALMER, 

More  and  more. 


JOHNSON. 

And,  probably,  you  have  good  reafons  for 

that. 

PALMER. 

Very  good  ones.  I  will  tell  you  mere:  I 
have  written  a  treatife  upon  this  fubjedt,  and 
have  thoughts  of  publishing  it, 

B 


JOHN- 
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JOHNSON. 

I  fhould  be  glad  to  fee  it  Sir.  Can  you 
fpare  it  for  a  Ihort  time  ? 


PALMER. 

With  all  my  heart :  and  if  you  chufe,  we 
will  read  it  together  and  conlider  the  experi¬ 
ments. 


JOHNSON. 

So  much  the  better.  We  do  nothing  in 
this  cafe  for  politenefs :  I  hope,  Mr.  Palmer, 
you  will  excufe  my  impartiality,  and  my 
doubts  on  the  arguments  that  you  are  going 
to  fubmit  to  my  judgement. 

PALMER. 

. » 

Nay,  Sir,  I  would  have  you  refolutely  hold: 
out  againft  conviction. 

t 

JOHNSON.  *v 

So  I  fhall,you  may  depend  upon  it.  Lfhalr 
not,  however,  oppofe  to  you  that  ridicu¬ 
lous  infatuation,  which  refufes  its*  affent  to 
the  moft  evident  demonftrations,  and  is  merely 
the  effect  of  felf- conceit  and  ftupidity. 


V  A  L  * 
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Palmer. 

THEORY  of  COLOURS  and  VISION. 

By  G.  Palmer . 


PRINCIPLES. 

1 .  There  is  no  colour  in  the  light . 

2.  Each  ray  of  light  is  compounded  of  three 
others  rays  only :  one  of  thefe  rays  is  analogous 
to  the  yellow,  one  to  the  red,  and  the  other  to  the 
blue . 

3.  Thefe  rays  confjl  in  a  different  proportion, 
which  they  keep  exactly,  notwit  hfl an  ding  the  de¬ 
er  eafe,  or  increafe,  of  ftrength  of  their  principal 
ray.- 

.4.  The  coloured  fuperficies  abforb  the  rays  ana - 
lagbus  to  the  colours  of  which  they  feem  painted, 
and  which  are  perceived  only  by  the  refection  of 
the  other  rays . 

L  A  white furface,  by  refecting  all  thefe  rays, 

fpews  an  abfolute  want  of  colours. 

6.  A.  furface  painted  of  the  three  colouring 
principles,  in  a  convenient  proportion  and  denfity , 
by  abforbing  the  three  rays  of  light  f  according 
to  the  fourth  principle)  fhews  an  abfolute  want 
of  light ,  or  a  perfect  blacknefs . 

:  y.  Any  one  of  thofe  three  colouring  principles 

is  capable  of  becoming  black,  without  any  altera - 
llQfi  of  its  fubfance,  by  abforbing  the  rays  which 

are 
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are  not  analagous  to  it ,  when  its  intenfenefs  ex - 
ceeds  the  proportion  of  its  own  ray . 

Of  V  I  S  I  O  N. 

PRINCIPLES. 

1 .  The  fnperficies  of  the  retina  is  compounded 
of  particles  of  three  different  kinds ,  analagous  to 
the  three  rays  of  light ;  and  each  of  thefe  parti¬ 
cles  is  moved  by  his  own  ray . 

2.  The  complete  and  uniform  motion  of  thefe 
particles  produces  the  fenfation  of  white  :  this 
motion  is  the  mo  ft  tirefome  for  the  eye ,  and m ay 
be  Jlrong  enough  to  hurt ,  or  even  defiroy,  its 
organization . 

3 .  The  abfolute  want  of  motion  in  thefe  par¬ 
ticles  ,  whether  by  the  interception  of  light,  or 
by  the  afpecl  of  a  black  body,  produces  the fenfa¬ 
tion  of  darknefs ;  and  this  fenfation  is  the  perfect 
quietnefs  of  the  eye . 

4.  The  motion  of  thefe  particles  by  difcompofed 
rays,  whether  by  coloured  bodies,  or  by  pr if  natic 
ref  rati  ions,  produces  the  fenfation  of  colours . 

5.  Any  uniform  motion  of  thefe  particles  by 
rays  not  difcompofed,  but  only  decreafed,  from 
the  white  to  the  black ,  produces  only  fenfations  of 
more  or  lefs  white  ;  but  none  of  colours . 

6.  Thefe  particles  may  be  moved  by  the  rays 
which  are  not  analagous  to  them ,  when  the  in- 
tenfenefs  of  thefe  rays  exceeds  their  proportion . 

6.  It 
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6.  It  is  phyfically  impofihle  to  determine  ab- 
folutely  on  the  degree  of  white,  or  black,  as  that 
depeyids  upon  the  organization  of  the  eye .  ‘The 
eagle,  which  can  bear  the  dire 51  rays  of  the  fun , 
mufl fee  grey  what  appears  white  to  us ;  and  the 
cat,  that  is  able  to  perceive  objedls  in  the  darky 
mujl  fee  white  what  appears  yet  grey  to  our  eyes . 

JO  M  N  SON. 

Your  three  firft  principles  are  almoft  con¬ 
formable  to  thofe  of  many  other  authors;  as 
is  likewife  the  greateft  part  of  your  theory  on 
vifion. 

I 

Palmer. 

I  have  not  the  foolifh  idea,  that  I  can  reform 
all  that  has  been  done  on  this  matter  ;  but  I 
intend  to  produce  a  fyftem  agreeable  to  the 
experiments,  and  that  fhall  defy  contradiction; 
the  whole  bafis  of  which  fyftem  is  contained 
in  the  four  laft  principles. 

JOHNSON. 

It  is  true,  thefe  principles  are  exactly  and 
diametically  oppofite  to  ours  :  I  am  therefore 
impatient  to  fee  how  you  fupport  them  by 
demonftration. 

PALMER. 

We  lhall  fee. 

I  believe  that,  before  we  begin  a  difiertation, 
and  make  experiments,  it  is  expedient,  even 
neceftary,  to  examine  properly  the  inftruments, 

which 
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which  we  make  life  of,  as  well  as  their  way  of 
ailing;  for  we  fhould  not  impute  to  the  matter 
of  which  we  treat,  any  improper  and  contra¬ 
dictory  qualities,  in  order  to  explain  fome 
particular  phenomena,  which  proceed  very 
often  from  incidents  belonging  to  the  accef- 
faries,  and  not  to  the  thing  itfelf. 

On  this  account,  we  fliall  firft  proceed  to 
the  analyfis  of  the  prifm,  and  accompany  it 
with  proper  experiments. 

When  I  began  this  treatife,  as  I  had  in  view 
to  eftablifh  my  work  upon  a  folid  bails,  I 
wi fhed  to  determine  the  proportion  of  coloured 
rays,  being  perfuaded  that  the  light,  being  fo 
Heady  and  exaCt  in  its  motions  and  effeCts, 
might  be  fubmitted  to  geometrical  rules.  For 
this  purpofe,  I  fet  the  compafs  on  the  prif- 
matic  fpecus;  but  I  was  much  furprifed, 
when  in  this  fpecus,  which  I  had  looked  upon 
as  the  perfeit  collection  of  the  primitive  co¬ 
lours,  I  found  nothing  but  an  irregular  and 
diffufe  mixture  of  alithefe  colours,  from  which 
I  could  not  draw  the  leaf!  confequence. 

EXPERIMENT  h 

I  brought  the  fpecus  gradually  from  the 
diftance  of  fifteen  feet,  to  within  two  inches 
of  the  prifm. 

RESULT. 

When  I  brought  the  fpecus  near  to  the 
prifm,  1  had  a  long  fquare,  of  which  the  fides 

parallel 
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parallel  to  the  axis  of  the  prifm  were  co¬ 
loured,  one  with  a  red  and  a  yellow  band; 
the  other  fide,  with  a  blue  and  a  dark-violet 
one;  and  the  middle  of  the  fquare,  white. 

By  moving  the  fpecus  farther,  thefe  bands 
grew  larger;  the  yellow  came  to  the  blue, 
and  after  produced  the  green,  by  the  mixture 
of  both  :  and,  at  a  farther  diftance,  all  the  co¬ 
lours  were  mixed  together,  without  either 
Order  or  proportion. 

Not  being  able  to  do  any  thing  with  thefe 
colours,  1  endeavoured  to  get  them  more  di- 
ftind  and  fteady,  by  fome  other  way. 

Then  I  perceived  very  foon,  that  the  authors 
who  had  worked  upon  this  matter  took  the 
coloured  rays  upon  the  fpecus  out  of  the 
prifm;  but  none  of  them  minded  how  they 
could  get  in;  for,  if  they  had  done  that,  they 
would  have  feen,  that, 

/ 

1 .  An  homogeneous  r ay  of  light  bears  no  de¬ 
comp  oft  ion  in  the  prifm . 

2.  'The  light  mufl  be  abfolutely  ref  railed  or 
refected,  in  an  unequal  manner,  before  it  comes 
into  the  prifm,  to  colour  the  fpecus . 

3.  Thefe  are  no  more  than  three  different 
rays ,  which  are  yellow ,  red,  and  blue . 

4.  The  green  is  produced  only  by  a  mixture 
of  the  yellow  and  blue ;  and  this  mixture  never 
happens ,  without  the  concurrence  of  two  pomts 
cf  refraffi ion* 
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5.  The  purple  never  appears  but  in  the  Jha- 
dow  of  the  ref  raffling  or  refleffling  body ,  by  the 
concurrence  of  red  and  blue,  or  by  the  begin - 
fling  of  a  fecond  fpecus . 

6.  T he  colour  aurora  never  appears  but  by 
the  mixture  of  red  and  yellow ;  when,  the  fpecus 
being  far  removed ,  thofe  colours  get  one  into  the 
other  by  their  extenfon . 

7.  And  laflly ,  Whenever  a  ray  of  lights  before 
its  coming  into  the  prifm ,  Jhall  be  ref  raffled,  or 
refeffled,  by  a  point  only ,  or  a  line  parallel  to  the 
axis  of  the  prifm ,  there  will  appear  no  other  co~ 
lour  but  yellow,  red ,  and  blue . 

JOHNS  ON. 

I  underftand  very  well:  let  us  fee  the  expe* 
riment. 

PALMER. 

EXPERIMENT  II. 

I  cover  one  fide  of  the  prifm  with  a  bit  of 
paper,  and  place  the  prifm  horizontally  upon 
a  high  houfe,  or  one  of  the  towers  of  St. Paul's 
church,  in  fuch  a  manner  that  the  covered  fide 
may  lie  downward,  and  the  other  fides  be  di¬ 
rected  only  toward  the  fun  and  the  heavens, 

RESULT.  :  \ 

If  I  fet  a  fpecus  at  the  diftance  of  fix  inches, 

I  have  nothing  but  the  fliadow  of  the  prifm, 
coloured  on  one  edge  with  blue  and  violet, 
and  with  red  and  yellow  upon  the  other. 


If 
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If  there  be  any  fpot  in  the  prifm,  it  appears 
in  the  fhadow  coloured  on  both  fides:  and 
when  I  remove  the  fpecus,  then  the  colours 
increafe,  and  mix  as  in  the  fir  ft  experiment. 

i 

EXPERIMENT  III. 

I  fet  a  priftn  horizontally,  at  the  diftance  of 

one  inch,  upon  a  fheet  of  paper  tied  down 

upon  a  table,  and  fet  the  eye  upon  the  prifm, 

at  the  diftance  of  fix  or  eight  inches  :  then  I 

move  the  prifm  into  the  fame  lituation,  to 

obtain  the  feveral  angles  of  refraction. 

# 

**  RESULT. 

Whatever  is  the  colour  of  the  fheet  ;  if 
both  that  and  the  fheet  be  even,  I  fee  no  prif- 
matic  refraCtion. 

EXPERIMENT  IV. 

Upon  this  fheet  of  paper  I  draw  fome 
lines  with  different  colours,  and  with  the 
fame  as  that  of  the  fheet ;  only  ftronger,  or 
weaker. 

I  fet  the  prifm  as  in  the  preceding  experi¬ 
ment. 

RESULT. 

% 

All  thefe  coloured  lines  appear  in  the  prifm 
with  the  prifmatic  colours,  more  or  lefs  per¬ 
ceptible,  according  to  the  kind  of  the  colour 
of  the  line. 

This  experiment  is  one  of  the  mod  curious 
that  can  be  made  with  the  prifm;  for  it  pro- 

C  duces 
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duces  more  than  two  hundred  very  remark¬ 
able  effects.  I  notice  this  now  but  fumma- 
rily,  that  being  enough  for  the  prefen t :  I  fhall 
give  a  further  account  of  it  in  my  treatife 
on  the  Geometrical  Proportions  of  Coloured 
Rays. 

DEMONSTRATION. 

The  preceding  experiments  clearly  evince, 
that  a  homogeneous  ray  of  light  bears  no 
decompoiition  by  going  through  the  prifm  ; 
and  that  it  is  abfolutely  itnpoflible  that  thefe 
rays  fliould  lofe  their  uniformity  by  any  re¬ 
fraction,  or  reflection. 

It  is  not  very  wonderful,  that  authors  are 
of  fo  many  different  opinions  concerning  the 
proportions  of  colours  of  the  fpecus,  becaufe 
they  take  their  rays  of  light  by  larger  or 
fmaller  holes  and  prifms :  thefe  rays  being  co¬ 
loured  only  by  the  refraction  which  they  under¬ 
went  on  the  edges  of  the  holes  and  prifms, 
before  they  arrived  at  the  fpecus ;  the  colours 
formed  upon  the  fpecus  were  more  or  lefs 
diftant  from  each  other,  according  to  the 
fize  of  the  hole,  or  the  prifm. 

EXPERIMENT  V. 

I  take  a  piece  of  very  thin,  polifhed  filver, 
fix  inches  long,  and  three  lines  broad.  This 
I  cut,  at  the  edges,  in  an  irregular  manner, 
in  order  to  render  them  more  perceptible 
through  the  prifm. 
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I  hang  this  piece  of  filver  in  the  middle  of 
an  open  window,  in  fuch  a  manner  that  it 
may  receive  the  light  of  the  heavens. 

I  fet  a  prifm  parallel  to  the  lurface  of  this 
piece,  and  equal  to  it  in  length,  at  the  distance 
of  fix  inches,  and  in  a  pofition  convenient 
for  obferving  it  by  the  refradted  rays. 

I  place  the  eye  at  the  inftance  of  ten  or 
eight  inches  from  the  prifm. 

RESULT. 

The  edge  of  this  piece,  nearefi:  to  the 
prifm,  feems  coloured  very  diftindtly  with 
yellow  and  red;  and  the  other  edge,  with 
blue. 

The  body  of  the  prifm  feems  coloured 
with  purple;  and,  by  the  marks  which  I 
made  on  the  edges,  I  perceived  very  well, 
that  the  purple  begins  only  in  the  fhadow  of 
the  piece  of  filver. 

EXPERIMENT  VI. 

I  remove  the  prifm  from  this  piece  to  the 
diftance  of  two  feet,  in  a  proper  direction, 
looking  through  it  all  the  time. 

RESULT. 

As  I  remove  the  prifm,  the  purple  becomes 
in  proportion  more  and  more  narrow,  and  at 
laid  difappears;  the  blue  comes  clofe  to  the 
red,  and  gives  it  a  little  tint  of  crimfon,  and 
a  very  fmall  tint  of  green  to  the  yellow. 


If 
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If  I  fiill  remove  the  prifm  farther,  the 
colours  decreafe,  and  at  laft  vanifh,  without 
any  farther  mixture. 

EXPERIMENT  VIE 

I  fet  the  prifm  as  in  the  5th  experiment, 
and  bring  it  gradually  nearer  to  the  piece, 
till  within  the  diftance  of  fix  lines, 

R  E  S  U  L  T. 

In  proportion  as  I  move  the  prifm,  the 
purple  difappears;  the  other  colours  become 
narrow ;  and  when  it  is  at  the  diftance  of 
fix  lines,  I  fee  nothing  but  the  body  of  the 
piece  of  filver  appearing  black,  with  a  very 
fmall  coloured  ray  on  each  edge,  yellow  and 
red  on  the  firft,  and  blue  upon  the  other. 

EXPERIMENT  VIII. 

Inftead  of  this  piece  of  filver,  I  fet  upon 
one  of  the  window  frames  a  brown  or  black 
hair,  extended,  to  keep  it  right. 

I  fet  the  prifm  parallel  to  it,  at  the  di¬ 
ftance  of  fix  lines,  and  the  eye  at  three  or 
lour  inches. 

r 

RESULT. 

I  fee  a  band  about  one  line  and  a  half  broad, 
confifting  of  three  coloured  rays,  and  very 
diftindt  in  this  order,  yellow,  red,  and  blue. 


If 
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If  I  remove  the  prifm  farther,  the  colours 
decreafe,  and  difappear,  without  producing 
the  lea  ft  fhade  of  green,  purple,  or  aurora. 

DEMONSTRATION. 

Thefe  four  laft  experiments  leave  no  doubt 
as  to  the  non-ex i hence  of  the  purple,  green, 
and  aurora,  as  primary  colours,- — by  ih ow¬ 
ing  that  they  never  appear  but  accidentally, 
and  by  the  mixture  of  the  three  others. 

Thefe  experiments  are  fo  much  more  deci- 
five,  as  they  fhow  the  decompounded  rays  in 
their  greatest  degree  of  fimplicity,  ( 1  mean, 
which  can  be  perceived ;)  and,  befides,  they 
are  free  from  any  variation. 

We  /hall  now  proceed  to  produce  thefe 
colours  in  a  different  manner. 

E  X  P  E  R  :l  M  ENT  IX. 

I  introduce  a  ray  of  the  fun  into  a  dark 
room,  (by  the  means  of  a  tub  adapted  to  the 
fhutter,  and  a  looking-glafs,)  in  the  manner 
u  fually.  pradifed . 

On  the  in  fide  end  of  the  tub  I  fet  a  piece  of 
very  thin  filver,  fattened  upon  a  pafte- board 
frame,  fo  that  the  whole  may  exadly  clofe 
the  tub. 

With  a  pen-knife  I  cut  a  fmall  flit,  fix  lines 
long,  in  the  middle  of  the  piece  of  filver, 
and  as  narrow  as  poflible,  without  the  light 
being  intercepted  in  any  part  of  it. 


Suffering 
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Suffering  a  ray  of  the  fun  to  pafs  through 
this  flit,  I  fet  a  prifm  at  the  di fiance  of  one 
inch,  in  a  convenient  pofition  to  refradt  the 
ray. 

To  the  other  fide  I  apply  a  fpecus,  at  the 
diftance  of  fix  inches. 

RESULT. 

The  fpecus  is  about  fix  lines  broad,  and 
very  diftindtly  coloured  with  red,  yellow,  and 
blue,  without  any  white  ;  and  on  the  edge 
of  the  blue,  in  the  beginning  of  the  fhadow, 
there  is  a  fillet  of  red  purple,  very  diftindt  and 
dark. 

In  the  yellow  and  the  red  there  is  a  very 
little  tint  of  the  blue,  not  fufficient  to  make 
any  alteration  in  the  green  or  purple. 

EXPERIMENT  X. 

I  remove  the  fpecus  to  the  diftance  of 
three  feet. 

As  I  move  the  fpecus  farther,  the  colours 
get  more  extenfion,  and  mix  themfelves  one 
in  the  other ;  and  .at  this  diftance  of  three 
feet,  the  fpecus  is  coloured  diftindtly  with 
red,  aurora,  yellow,  green,  blue,  and  purple, 
in  proportions  different  from  thofe  in  the 
Newtonian  foecus  :  becaufe  there  is  no 

4 

white  to  be  filled  up,  before  the  yellow  comes 
clofe  to  the  blue. 


EX~ 
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EXPLANATION. 

Thefe  experiments,  confirming  my  princi¬ 
ples,  fhew,  that  the  large  white  ray  of  light, 
of  the  Newtonian  prifm,  has  no  colour  of 
itfelf,  but  is  mixed  with  the  coloured  rays. 

J 
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JOHNSON. 

What  does  it  do  then  ? 

PALMER. 

I  believe  it  has  led  all  the  natural  philo- 
fophers  into  an  error,  by  giving  to  the  other 
coloured  rays  fuch  a  refrangible  and  refledti- 
ble  quality,  as  that  they  bear  no  further  de¬ 
co  m  poll  ti  on,  whether  in  a  fecond  prifm,  or 
upon  the  coloured  fuperficies. 

JOHNSON. 

I  know,  all  authors  are  agreed  in  this 
opinion. 

PALME  r  . 

And  they  are  in  the  right;  for  I  could 
make  very  little  decompofitions  of  the  fe- 
parated  rays  of  the  Newtonian  fpecus:  but 
I  can  eafily  do  it  with  the  fpecus  of  the  pre¬ 
ceding  experiment,  as  you  fhall  fee. 

EXPERIMENT  XL 

Every  thing  difpofed  as  the  experiments 
IX.  and  X.  I  fet  a  large  piece  of  pafte- 

board 
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board  at  the  diftance  of  five  feet  from  the 
prifm. 

I  make,  in  this  board,  a  hole  of  three  lines 
diameter,  in  order  to  tranfmit  each  ray  lepa- 
rately. 

1  let  a  prifm  behind  the  pafteboard,  at  the 
diftance  of  four  inches,  in  a  convenient  po- 
fition  to  receive,  and  refract,  the  tranfmitted 
ray;  and  then  I  look  in  the  prifm. 

RES  U  L  T. 

I  fee  the  edges  of  the  hole,  coloured,  with 
the  prifmatic  colours,  more  or  lefs  affedted 
by  the  colour  of  the  tranfmitted  ray. 

If,  inftead  of  the  eye,  I  apply  a  whitepaper, 
the  fpecus  will  be  coloured,  but  faintly,  in  the 
fame  manner. 

EXPERIMENT  XII. 

I  fet  behind  the  hole  a  lens,  whofe  focus 
is  about  three  inches  :  I  receive  this  focus 
upon  a  prifm,  and  place  a  fpecus  at  the  di¬ 
ftance  of  eight  or  ten  inches. 

o 

RESULT. 

The  fpecus  is  then  coloured  more  diftindtly. 

OBSERVATION. 

Thefe  experiments  produce  very  curious 
effedts,  of  which  I  can  at  prefect  give  no  par¬ 
ticular 
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ticular  account,  for  they  are  much  too  nu¬ 
merous  to  be  explained  in  fuch  a  fuccinft  dif- 
cuffion. 

I  fliall  endeavour  to  publifh  them  as  foon  as 
poffible,  and  when  the  feafon  fhall  be  more 
convenient  for  the  experiments  depending  on 
the  fun's  rays. 

APPLICATION. 

Although,  by  thefe  refults,  I  am  evidently 

right  in  believing  that  the  white  light  of  the 

Newtonian  prifm  is  the  true  caufe  of  the 

non-decompofition  of  the  coloured  rays ;  I  will 

not  pronounce  abfolutely  upon  this  matter, 

for  I  have  not  made  experiments  enough  to 

be  perfectly  convinced  ;  and  it  is  a  rule  with 

me,  not  to  adduce  conjectural  proofs  till  I  {hall 

nave  exhaufted  my  geometrical  and  philofo- 

phical  ones. 

«*» 

JOHNSON. 

1  fuppofe  you  will  make  drawings  of  the 
apparatus  ufed  in  all  thefe  experiments,  in 
order,  when  you  print,  to  illuftrate  them  with 
engraved  figures. 


palmer; 


Not  yet ;  for  I  defign  the  prefent  work 
only  for  natural  philolophers,  and  fuch  other 
perfons  as  are  acquainted  with  the  method  of 
ufing  the  prifm;  wherefore  I  decline  men¬ 
tioning  many  other  experiments,  though  as 
5  D  •  fhort 
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fhort  and  eafy  as  thofe  already  recited :  tiot 
Ihould  I  even  introduce  this  fummary  differ- 
tation  on  the  prifm  into  my  prefent-intended 
treatife,  but  for  the  neceffity  of  giving  de- 
monftrative  proof,  that  light  confifls  of  no 
more  than  three  primary  coloured  rays. 

JOHNSON. 

I  am  convinced  of  that ;  but  many  people 
will  obferve,  that  if  we  contemplate  the 
rainbow,  we  fhall  perceive  therein  feven 
colours. 


PALMER. 

We  fhall  fee  more  than  fixty,  as  in  the 
common  fpecus,  and  in  mine,  when  they  are 
removed  far  enough  from  the  prifm, 

JOHNSON. 

*  * 

But  nature,  you  know,  never  errs. 

PALMER, 

True:  and  nature,  you  will  likewife  oh~ 
ferve,  never  produces  bodies  but  fuch  as  are 
compounded ;  never  defcribes  any  lines  but 
curved  ones.  Yet,  fhall  we  on  this  ground 
conclude,  that  the  ihorteft  way  from  one 
point  to  another  is  not  by  a  right  line?  or 
that  a  vegetable,  or  mineral,  from  which  we 
can  eafily  extract  different  fubftances,  is  merely 
a  Ample  body? 


JOHN- 
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JOHNSON, 

By  no  means. 

PALMER, 

I  venture  to  affirm,  that  we  never  faw  the 
primary  colours  in  an  abfolute  degree  of 
purity;  for,  as  we  have  in  no  cafe,  either 
from  nature,  or  by  art,  been  able  to  reduce 
any  body  to  a  ftate  ablolutely  fimple,  this 
muft  be  imputed  either  to  the  infufficiency  of 
the  operations  we  haye  had  recourfe  to,  or* 
elfe  to  the  qualities  of  bodies,  in  themfelves 
indivifible,  except  to  a  certain  degree. 

JOHNSON. 

But  have  you  not  told  me  fometimes,  that 
you  and  other  chemifts  have  divided  bodies 
into  their  conilituent  particles ;  and  that  thefe 
particles  are  not  capable  of  any  further  de- 
compofition  ? 

PALMER. 

Yes,  that  the  means  of  fuch  further  decom- 
pofition  has  not  yet  come  within  the  reach  of 
human  genius  i  but  how  do  we  know  that 
this  point  will  not  be  effefted  by  fome  future 
difcovery  ? 

Newton,  Defcartes,  and  their  followers, 
concluded  that  the  prifmatic  rays  were  indi- 
vilible  ;  and  this  has  been  admitted  as  a  rule 
for  many  years  :  notwithstanding  which,  the 
fadt  is,  as  you  fee,  that  I  decompound  them. 

D  2  JOHN- 


% 


[  ^  1 

/ 
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J  OH  N  SON. 

-  '  « 

And,  probably,  you  confider  this  decom- 
pofition  as  the  laft  of  which  they  are  capa¬ 
ble  ? 

PALMER. 

Not  I,  indeed.  Sir.  In  my  youth,  perhaps, 
infatuated  by  the  fuccefs  of  my  experiments, 
I  might  have  prefumed  to  fet  limits  to  prif- 
matic  difcoveries,  and,  with  the  moft  ridicu¬ 
lous  pride,  have  defied  all  the  philofophers  in 
the  world.  But  a  feries  of  years,  fpent  in  la¬ 
borious  enquiries,  fufficiently  convinces  me, 
that  in  the  ftudy  of  the  abftrad:  fciences  we 
run  a  career,  of  which  the  boundary  is  un¬ 
known  to  us :  and  when  chance,  or  our  own 
reafoning  faculties,  bring  us  a  little  farther 
than  any  of  our  predeceffors  have  gone;  then 
either  egotifm  perfuades  us  that  we  have  at¬ 
tained  the  defired  end,  or  elfe  reafon  fhews  us 
the  impoffibitity  of  attaining  it. 

Let  us  now  return  to  our  firft  principles, 
having  loft  fight  of  them  during  this  digref- 
lion.  We  will  read  them  again,  according 
to  the  order  of  the  experiments. 

JOHNSON. 

That  will  render  them  more  intelli¬ 
gible. 


PAR* 
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PALMER. 

PRINCIPLE  I, 

There  is  no  colour  in  the  light . 

%  j 

•  • ,  .  i  j  „ 

JOHN  SON. 

You  need  no  experiment  to  illuflrate  this 
principle;  for  moil;  philofophers  are  agreed^ 
that  colours  are  perceived  by  the  foul,  merely 
by  the  fenfation  of  the  retina,  affedted  by  the 
touch  of  the  rays;  and  not  by  a  coloured 
fluid,  or  any  emanation  from  a  coloured  body. 

*  ■«  .  *  • 

Palmer. 

PRINCIPLE  II. 

Each  ray  of  light  is  compounded  of  three 
others  rays  only :  one  of  theje  rays  is  analogous 
to  the  yellow,  one  to  the  red ,  and  the  other  to  the 
blue. 

I  believe  this  principle  is  fufflciently  de- 
monftrated  by  the  experiments  that  we  have 
made  with  the  prifm;  and  it  is,  moreover, 
confirmed  in  the  fequel  of  my  treatife. 

PRINCIPLE  III. 

Thefe  rays  conffl  in  a  different  proportion , 
which  they  keep  exadlly ,  notwit  hfanding  the  de¬ 
er  eaf,  or  increafe ,  offlrength  oj  their  principal 
ray . 

JOHN- 
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Johnson. 

Nor'  does  this  principle  need  any  demon- 
ftration;  for  every  body  knows,  that  a  white 
furface,  brought  gradually  from  the  fulleft 
light  to  the  deepeft  darknefs,  never  appears 
of  any  fenfible  colour. 

Palmer. 

PRINCIPLE  IV. 

j the  coloured  f up  erficies  abjbrb  the  rays  ana¬ 
logous  to  the  colours  of  which  they  feem  painted, 
and  which  are  perceived  only  by  the  reflection  oj 
the  other  rays . 

PRINCIPLE  V. 

A  white  furface ,  by  reflediing  all  thefe  rays ? 
Jhews  an  abjolute  want  of  colours . 

PRINCIPLE  VI. 

A  furface  painted  of  the  three  colouring 
principles ,  in  a  convenient  proportion  and  derfty , 
by  abjorbing  the  three  rays  of  light  ( according 
to  the  fourth  principle )  jhews  an  abjolute  want 
of  light,  or  a  perjedl  blacknefs . 

PRINCIPLE  VII. 

Any  one  of  thoje  three  colouring  principles 
is  capable  of  becoming  black ,  without  any  altera¬ 
tion  of  its  fubftance ,  by  abjorbing  the  rays  which 
are  not  analagous  to  it ,  when  its  intenfenefs  ex¬ 
ceeds  the  proportion  of  its  own  ray . 


JOHN- 
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JOHNSON. 

You  may  depend  upon  it,  I  fhall  grant  you 
nothing,  with  refpedt  to  thefe  principles,  that 
I  have  the  lead:  chance  of  refuting. 

PALMER. 

I  applaud  your  refolution. 

EXPERIMENT  XII. 

Taking  a  piece  of  white  pafte-board,  two 
inches  long,  and  one  broad,  I  divide  it  into 
eight  parts ;  one  I  leave  white,  and  the  other 
painted  as  you  fee  ;  one  yellow,  one  red,  one 
blue,  one  aurora,  one  green,  one  purple,  and 
one  black.  All  thefe  colours  are  as  ftrong  as 
they  can  be  without  becoming  dark.  I  call 
this  piece  of  pafte-board,  fo  painted,  myre- 
pofttory  of  colours. 

I  introduce  a  ray  of  light  into  a  dark  room,, 
as  in  the  ninth  experiment. 

I  fet,  on  the  end  of  the  tub,  a  yellow  glafs, 
as  ftrong  and  as  pure  as  poffible  ;  and  at  the 
diftance  of  eight  or  ten  inches  I  fet  my  repo¬ 
sitory. 

RESULTS. 

The  White  appears  Yellow 

Yellow  Yellow 

Red  Aurora 

Blue  Green 

Aurora  Aurora,  vellowifh 

* 

Green 
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The  Green  appears  Green,  yellowish 
Purple  Black 

Black  Black. 

EXPERIMENT  XIV. 

I  place  a  red  glals  in  the  room  of  the  yel¬ 
low,  and  leave  the  repofitory  as  formerly. 

RESULTS. 

The  White  appears  Red 


Yellow 

Aurora 

Red 

Red 

Blue 

Purple 

Aurora 

Aurora,  reddilh 

Green 

Black 

Purple 

Purple,  reddifh 

Black 

Black 

EXPERIMENT  XV. 
I  apply  a  blue  glafs. 

RESULTS. 

The  White  appears  Blue 


Yellow 

Green 

Red 

Purple 

Blue 

Blue 

Aurora 

Deep  grey,  almoft  black 

Green 

Green,  bluifh 

Purple 

Purple,  bluith 

Black 

Black 

A  P  P  L  I- 
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APPLICATION. 

If,  according  to  the  common  fyftem,  the 
coloured  fuperficies  refiedted  each  the  ray  of 
its  own  colour,  and  abforbed  the  others  3  and 
the  coloured  glaffes  tranfmitted  only  the  rays 
of  their  own  colours  refpedtively,  and  re- 
fiedted  the  others;  in  this  cafe,  I  fay,  when 
I  caft  a  red  ray  upon  a  blue  body,  the  glafs 
tranfmitting  only  the  red  ray,  and  the  blue  ab- 
forbing  this  red  ray,  1  ought  to  fee  it  black  3 
as  alfo  of  the  yellow :  whereas  I  fee  the  red 
ray  purple,  even  to  the  very  tint  of  a  purple 
compounded  of  common  red  and  blue 3  and 
in  the  fame  way  the  yellow  appears  aurora. 

But  if,  according  to  my  fourth  principle* 
the  coloured  fuperficies  abforbs  the  ray  ana¬ 
logous  to  its  colour,  and  reflects  the  others  ; 
the  coloured  glafs  would  deftroy  but  one  ray, 
and  tranfmit  the  two  others 3  which  is  the  fadt. 

In  like  manner  a  red  glafs  tranfmits  the 
blue  and  the  yellow. 

And  wdien  I  fet  the  red  light  of  this  glafs 
upon  a  blue  furface,  this  furface,  abforbing 
the  blue  and  refiedling  the  yellow  only, 
produces  in  my  eye  the  fenlation  of  purple, 
by  the  repofe  of  the  particles  of  the  retina 
analogous  to  the  blue  and  the  red  rays. 

If,  by  abforbing  the  yellow  too,  I  produce 
no  motion  of  thefe  particles,  I  (hall  fee 
black. 


E 


And 


r  a3  ] 

And  this  happens  when  I  fet  this  red  ray 
upon  a  green  body ;  becaufe  the  glafs  having 
deftroyed  one  of  the  three  rays,  and  the  body 
having  abforbed  the  other  two,  it  is  phyfically 
impoffible  that  I  fhould  receive  any  light. 

Examine  thefe  three  experiments  in  every 
poffible  way,  and  even  diverfify  them  by 
the  ufe  of  glaffes  coloured  green,  aurora,  or 
violet,  or  by  looking  at  the  repoiitory  through 
coloured  glades  ;  they  fhall  ftill  be  found 
always  conformable  to  the  fourth  principle, 
always  inexplicable  by  the  common  fyftem. 

For  as  often  as  any  one  of  the  three  pri¬ 
mary  colours  fhall  be  lighted  by  a  ray  of  ano¬ 
ther  primary  colour,  the  refult  will  be  a 
colour  very  diflinctly  mixed. 

And  as  often  as  two  primary  colours  united 
together,  fhall  be  lighted  by  a  ray  of  the 
third  colour,  or  a  Angle  primary  colour  fhall 
be  lighted  by  a  ray  compounded  of  the  two 
others,  the  refult  will  be  black  or  grey. 

i 

JOHNSON. 

Why  grey  ? 

PALMER. 

Becaufe,  as  will  appear  in  the  fequel  of 
thefe  experiments,  there  is  always  a  certain 
quantity  of  white  light  not  decompounded, 
whether  by  the  weaknefs  of  the  colours  that 
we  make  ufe  of,  or  by  that  of  glaffes ;  and 
*  this 
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this  white  light,  mixed  with  the  black  of  the 
operation,  conftitutes  the  grey. 

It  happens  very  often,  that  one  or  two  of 
the  primary  colours  appear  with  the  grey, 
and  feem  only  a  deep  blue,  or  red,  purple, 
&c.  a  circumftance  tending  to  lead  the  ob- 
ferver  into  an  error. 

It  is  to  be  conlidered,  that  fuch  appearance 
happens  only  when  the  colours  are  not  in 
geometrical  proportions,  as  I  (hall  prove 
in  the  fecond  part  of  my  Treatife;  and 
then  the  colours,  whole  intenfenefs  ex¬ 
ceeds  the  proportion  of  the  others,  appear, 
by  the  white  light,  in  the  grey  only,  and 
never  in  the  black. 

EXPERIMENT  XVI, 

!  re- unite,  the  rays  of  the  three  aforefaid 
glaffes  feparately,  in  a  focus,  by  way  of  a 
lens. 

R  E  S  U  L  T. 

Although  the  rays  are  contained  in  a 
fmaller  fpace,  the  colour  does  not  increafe: 

i 

and  when  the  focus  is  as  narrow  as  poffible, 
I  fee  nothing  but  a  point  of  very  ftrong  light 
very  faintly  coloured. 

This-  experiment  may  be  made  with  the 
feparated  rays  of  the  fpecus,  or  with  co¬ 
loured  lights ;  as  the  yellow  light  of  a  com¬ 
mon  candle,  or  the  blue  light  of  burning  ver- 
degris;  and  the  fame  effects  will  be  produced. 

E  2 
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APPLICATION. 


If  the  coloured  ray  fhould  be  the  proper 
ray  of  the  colour  which  appears,  the  intenfe- 
nefs  of  this  colour  would  increafe  with  its 
own  ;  and  the  focus  would  be  exceffi  vely  co¬ 
loured,  as  being  a  ftrong  re-union  of  the  co¬ 
loured  points. 

But,  as  the  colour  of  this  ray  is  feen  by  its 
ab fence,  and  by  the  repofe  of  the  analogous 
particles  of  the  retina,  it  is  certain,  that, 
although  I  increafe  the  intenfenefs  of  the  ray 
which  appears  by  being  deficient,  I  do  not 
thereby  render  it  more  deficient ;  nor  can  I 
lee  its  colour  ftronger. 

Befides,  when  thefe  rays  have,  by  their  in¬ 
tenfenefs,  acquired  a  great  degree  of  ftrength, 
they  move  the  particles  analogous  to  the 
abfent  ray,  (as  I  faid  in  the  6th  Principle  on 
Vifion,)  and  deftroy  apart  of  their  repofe  in  a 
manner  very  tirefome  to  the  eye;  for  it  bears 
rather  a  white  focus  of  the  fame  denfity,  a B 
though  ftronger  than  many  of  the  before^ 
mentioned  ones. 

experiment  XVII, 

I  V 

I  dye  a  piece  of  white  woollen  cloth,  of  a 
deep  blue,  with  indigo. 


EXPE. 
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EXPERIMENT  XVIII. 

I  take  a  piece  of  this  blue  cloth,  and  a 
piece  of  white,  and  dye  them  both,  in  the 

manner  commonly  pra<ftifed,  with  cochineal. 

\ 

/  \ 

RESULT. 

The  blue  cloth  becomes  a  deep  purple* 
and  the  white,  a  criinfon  red, 

EXPERIMENT  XIX. 

I  take  a  piece  of  the  purple  cloth,  and 
another  piece  of  white. 

I  give  them  both  a  yellow  dying  in  woad. 

RESULT. 

The  purple  cloth  becomes  black  *  and  the 
white,  yellow. 

APPLICATION. 

This  experiment,  although  implied  in  the 
former  ones,  yet  being  rendered  more  demon- 
ftrative  in  this  way,  mu. ft  decide  between  the 
old  fyftem  and  mine. 

If,  according  to  the  old  fyftem,  each  of 
thefe  colours  has  reflected  its  own  ray,  we 
muft  abfolutely  agree. 

That  by  abundance  of  light ,  vf e  have  pro¬ 
duced  darknefs . 

But  if,  according  to  my  principles,  each 
colouring  particle  abforbs  its  own  ray,  then 
we  may  fay. 


That 
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'That  having  JhcceJJtvdy  abforbed  the  three 
rays  which  compoje  the  light ,  we  have  produced 
the  darknefs . 

EXPERIMENT  XX. 

I  dip  this  piece  of  black  cloth  in  hot 
vinegar. 


RESULT. 

This  acid  deftroying  only  the  yellow.,  the 
cloth  becomes  purple  again. 

EXPERIMENT  XXL 

I  dip  this  purple  cloth  in  a  warm  mixture 

of  water  and  oleum  vitrioli. 

'  * 

R  E  S  U  L  T. 

This  acid  deftroying  only  the  red  of  the 
cochineal,  the  cloth  becomes  blue  again. 

APPLICATION. 

Thefe  experiments,  the  reverfe  of  the  fore- 
going,  fhew,  that  by  the  deftrudtion  of  the 
colouring  particles,  we  produce  the  white ; 
and  befides,  that  thefe  colours  were  really 
exifting  in  the  black ;  and  that  this  black 
was  not  produced  by  a  chemical  alteration  of 
their  fubftance. 

JOH  N- 
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JOHNSON. 

But  is  is  not  poffible  that  thefe  coloured 
particles,  being  applied  one  upon  the  other, 
may  lofe  their  reflecting  quality  ? 

PALMER. 

»  ' 

In  the  firft  place  (as  I  (hall  prove  in  my 
Chemical  Treatife  upon  the  Art  of  Dying,) 
the  coloured  particles  very  feldom,  perhaps 
never,  can  be  applied  one  upon  the  other. 

But,  granting  this  to  be  the  cafe,  why, 
when  I  fet  but  two  of  thefe  colours  upon  the 
cloth,  do  they  not  prejudice  one  another? 
Befldes,  what  becomes  of  the  white  points 
which  remain  when  the  cloth  is  purple  ? 
for  you  know  we  cannot  fee  a  coloured  point, 
if  there  be  no  white  point  near  it.  They 
ought  then  to  be  dyed  in  yellow,  in  order  to 
make  them  appear  yellow. 

JOHNSON. 

According  to  your  principle,  pray,  what 
becomes  of  them  ? 

PALMER. 

The  white  points  left  by  the  blue,  and 
which  refledt  only  the  red  and  yellow,  are 
half  covered  by  the  red  in  the  fecond  dying ; 
and  what  remains  of  them  being  almoft  en¬ 
tirely  covered  by  the  yellow,  in  the  third 

dying. 
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dying,  the  cloth  reflects  but  very  little  light  j 
and  it  is  on  account  of  this  remaining  light 
that  we  difcern  the  predominant  colour  of 
the  black,  when  we  fay  a  bluiih  black,  a 
redifh  black,  &c. 

j  OHNSONk 

The  black  is  commonly  dyed  with  a  dye 
already  black. 

PALMER. 

« 

Becaufe  it  is  more  eafy,  and  a  great  deal 
cheaper  this  way. 

/  , 

JOHNSON. 

I  underfland  very  well  all  that  you  faid, 
and  I  begin  to  believe  it ;  but  there  are  yet 
many  things  to  be  explained. 

As  for  example,  the  re-union  of  the 
coloured  rays  of  the  prifmatic  fpecus  pro¬ 
duces  the  white. 

If,  as  you  fay,  each  colour  is  perceived  by 
the  want  of  its  analogous  ray,  this  union  of 
defedts  ought  to  produce  a  general  deficiency. 

PAL  M  E  R . 

i  t 

Certainly ;  but  each  one  being  feen  by  the 
prefence  of  the  other  rays,  this  union  of 
prefence  makes  a  general  prefence,  which 
deftroys  the  general  defedt ;  and  when,  by  the 
interception  of  one  of  thefe  rays,  I  deftroy 
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the  uniformity  of  their  adion  upon  the  re- 
tina,  I  produce  a  coloured  fenfation. 

And  that  is  the  reafon  why  a  mixed  colour, 
formed  by  two  coloured  rays,  is  fame  thing 
weaker  than  each  ray  is  feparately;  as  we  fhall 
fee  with  the  three  coloured  gJaffes  of  the 
Experiments  XIII.  XIV.  XV. 

i  «  < 

EXPERIMENT  XXII. 

I  fet  each  of  thefe  glaffes  upon  a  particular 
tub,  very  near  one  another. 

I  open  the  red  and  the  blue,  and  receive 
their  light  upon  a  white  pafte-board,  at  a 
diftance  fufficient  to  have  them  mixed. 

RESULT. 

I  have  a  purple  feniibly  lighter  than  the 
red,  or  the  blue,  feparately. 

EXPLANATION. 

The  blue  glafs  tranfmits  a  red  ray,  and  a 
yellow  one. 

The  red  glafs  tranfmits  a  blue  ray,  and  a 
yellow  one. 

And  lo  the  light  reflected  by  the  pafle- 
board  confifts  of  four  rays,  one  blue,  one  red, 
and  two  yellow. 

One  of  the  yellow  rays,  combined  with  the 
blue  and  the  red  ones,  makes  white  ;  the  ex¬ 
ceeding  yellow  ray  caufes  the  fenfation  of 
purple  j  and  this  purple  is  the  lighter  for  be- 

F'  ing 
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1  ng  united  to  a  larger  quantity  of  white 
light. 

EXPERIMENT  XXIII. 

♦ 

I  give  to  this  exceeding  yellow  ray  another 
blue,  and  another  red  one,  by  opening  the 
yellow  glafs. 

RESULT. 

-  This  produces  the  fenfation  of  white  light. 

APPLICATION. 

Although  this  light  appears  white,  it  is 
lefs  than  a  pure  light,  which  fhould  have 
been  tranfmitted  by  white  glaffes ;  becaufe 
each  glafs  having  intercepted  one  ray,  and 
tranfmitted  two,  this  light  confifts  of  two 
thirds  of  light  rays,  and  one  third  of  fhadow. 

The  fame  thing  happens  in  the  re-union 
of  prifmatic  rays  with  a  lens.  This  focus 
is  lefs  white  than  the  focus  of  the  fame  ray 
before  its  refradtion  in  the  Drifm. 

i 

This  is  not  effected  by  the  light  being  de¬ 
compounded,  and  compounded  again  ;  but 
becaufe  the  prifm  refiedts  a  large  quantity  of 
light  at  its  furface  ;  and  the  want  of  this 
light,  in  the  rays  tranfmitted  to  the  fpecus,  is 
the  caufe  of  this  difference  in  the  focus. 

EXPERIMENT  XXIV. 

I  introduce  a  ray  of  light  into  a  tub;  upon 
this  tub  I  fet  a  blue  glafs;  and  upon  this  blue 
glafs^  a  red  one. 

R  E- 
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RESULT. 

The  paffe-board  is  coloured  with  a  purple* 
deeper  than  the  blue,  or  the  red,  was  fepa- 
rately. 

EXPERIMENT  XXV. 

Upon  thefe  two  glaffes  I  fet  a  yellow  one. 

RESULT. 

If  the  glaffes  are  well  and  ffrongly  coloured, 
I  have  no  more  light. 

But,  if  they  are  not  well  coloured,  or  in  a 
convenient  degree  of  ftrength,  I  have  but  a 
very  faint  light,  weakly  coloured  with  one  or 
two  of  the  exceeding  colours  of  the  glaffes. 

APPLICATION. 

The  purple  of  Experiment  XXIV.  muff 
certainly  be  deeper,  becaufe  the  blue  glafs  has 
tranfmitted  two  rays  out  of  three ;  and  the 
red  glafs  having  deffroyed  one  of  thefe  two, 
there  remained  but  one,  by  which  the  purple 
is  perceived ;  and  this  being  deffroyed  by  the 
laft  glafs,  there  remains  none  to  be  feen. 

JOHNSON. 

An  obfervation  concerning  thofe  coloured 
glaffes  naturally  arifes  from  your  remark, 
that  they  tranfmit  two  rays,  and  abforb  one. 

F  2  If 
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If  it  be  fo,  when  Ifet  one  of  thefeglaffes  upon 
a  fheet  of  paper,  and  look  over  it,  it  ought  to 
appear  of  a  colour  quite  different  from  what  it 
does  when  I  look  through  it:  neverthelefs  it 
appears  of  the  fame  colour,  though  a  great 
deal  darker. 

PALMER. 

According  to  authors  who  have  written  on 
the  fubjedt,  it  ought  to  be  fo ;  for  many  of 
them  have  faid,  a  red  glafs  tranjrnits  the  red 
ray,  and  reflects  the  blue  and  the  yellow  ones  ; 
from  which  it  fhould  follow,  that  a  red  glafs 
fhould  look  green ;  a  blue  one,  aurora ;  a 
yellow  one,  purple,  &c.  notwithflanding 
which  it  never  does  fo. 

But,  according  to  my  opinion,  it  abforbs 
and  dejiroys  ores  ray,  and  tranfmits  two. 

Upon  which  account,  when  you  look 
through  it,  you  have  a  ray  of  ftrong  light, 
coloured  by  the  want  of  the  abforbed  ray. 

When  you  look  over  it,  then  you  receive 
but  very  little  remedied  light,  becaufe  it  is  a 
tranfparent  body :  and  this  light,  even  wanting 
the  deftroyed  ray,  gives  a  very  dark  fenfation 
of  this  colour. 

If  you  fet  this  glafs  upon  a  white  body,  the 
fenfation  will  be  ftronger ;  many  of  the  tranf- 
mitted  rays  being  refledted  by  the  white 
furface,  and  returned  to  the  eye  through  the 

ghfs.  The 
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The  variations  in  the  intenfenefs  of  co¬ 
lour  of  thefe  glalTes,  fo  looked  over,  depend 
much,  too,  upon  the  angles  defcribed  upon 
the  furface  of  the  glaffes  by  the  light,  or  by 
the  vifual  rays. 

JOHNSON.  . 

Neverthelefs  we  have  the  experiment  of 
the  gold  leaf,  which  refiefts  the  yellow  rays, 
and  tranfmits  the  green  ones. 

PALMER. 

When  the  authors  of  the  common  fyftem. 
have  urged  this  experiment,  concerning  which 
they  were  unanimous  in  their  opinion,  they 
had  no  reafon  to  confider  it  as  dubious ;  and 
they  admitted  it  without  any  further  exami- 
nation,  as  they  have  done  many  others. 

This  gold  leaf  is  an  opaque  and  porous 
body;  and  to  have  the  colour  pafs  through  it, 
we  muft  reduce  it  mechanically  to  its  utmoft 
degree  of  thinnefs;  and  then  it  will  be  two 
thoufand  four  hundred  times  thinner  than  a 
green  glafs,  which  fhould  tranfmit  the  fame 
quantity  of  light. 

May  we  then  really  believe,  that  we  made 
a  tranfparent  body  of  an  opaque  one  ? 

We  have  made  a  fieve,  the  holes  of  which 

t 

fuflfer  the  light  to  pafs  through. 
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This  fieve  being  then  lighted,  if  we  look 
over,  the  folid  parts  of  it  will  appear  yellow, 
as  they  ufed  to  do. 

But  the  tranfmitfedrays,  which  pafs  through 
the  holes,  undergo  at  once  a  reflection,  a 
refraction,  and  a  decreafe ;  and  as  the  refrac¬ 
tion  in  blue  is  the  mofc  apparent  in  a  de- 
ereafed  light,  the  refraCted  rays,  mixed  with 
the  reflected  ones  by  the  edges  of  the  holes, 
produce  the  green. 

Although  this  experiment  is  of  no  confe- 
quence  in  the  prefen t  differtation,  I  made  a 
particular  analyfis  of  it,  in  order  to  fhow  how 
exaCt  we  mult  be  in  our  operations ;  and 
how  well  acquainted  with  the  materials  that 
we  make  ufe  of,  as  well  as  of  the  mechanifm 
of  their  aCtion. 

We  fhall  end  this  differtation  with  an  ex¬ 
periment  of  this  kind,  which,  for  want  of 
examination,  has  been  admitted  as  a  rule  in 
optics. 

EXPERIMENT  XXVI. 

I  take  three  crayons  of  paftel ;  a  blue,  a  red, 
and  a  yellow  one ;  all  three  in  the  fame  degree 
of  fliade,  or  as  nearly  fo  as  the  eye  can  judge, 
and  of  a  good  ftrength  of  colour.  I  reduce 
them  feparately  to  a  fmall  powder. 

I  take  nine  parts  of  the  blue  powder,  and 
eight  parts  of  the  red,  and  mix  them  exactly. 

R  E- 
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RESULT. 

The  mixture  is  purple. 

EXPERIMENT  XXVII. 

I  add  to  this  mixture  feven  parts  of  yellow. 

RESULT. 

The  mixture  appears  grey. 

JOHNSON. 

And  why  not  black,  as  the  piece  of  cloth 
did? 

PALMER. 

j  *  / 

Eecaufe  every  one  of  thefe  colours  brings  its 
white  particles,  by  which  it  is  feen  ;  and,  as 
they  cannot  be  deftroyed,  they  produce  the 
grey,  by  reflecting  to  the  eye  a  light  uniformly 
gltered  by  the  proportionate  mixture  of  the 
three  colouring  principles. 

When  the  founders  and  followers  of  the 
old  fyftem  intended  to  prove  the  compolition 
.of  the  white  by  the  re-union  of  the  primitive 
colours,  they  mixed  together  cinnabar,  ver- 
degris,  purple,  mountain  blue,  and  other  light 
colours.  This  mixture  produces  a  weak 
greys  but  the  caufe  of  it  being  abfolutely  in¬ 
explicable  on  their  principles,  and  as  they 
were  obliged  to  adapt  this  experiment  to  their 
fyftem,  they  removed  themfelves  to  the 
diftance  of  eighteen  feet,  to  look  at  this  grey 
powder ;  and  being  not  able  to  diftinguiih  it 
there  from  a  white  paper,  they  concluded 

that 
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that  they  had  produced  the  white  by  this 
means* 

John  son. 

But,  pray,  were  they  in  the  wrong,  when 

they  had  fuch  evidence  on  their  fide  ? 

,  .  - 

Palmer. 

I  do  not  mean  to  fay,  that  they  were  in  the 
wrong  in  feeing  it  white,  for  I  fee  it  the 
fame ;  nor  do  I  believe  that  this  experiment 
was  agreeable  to  their  fyftem. 

But  fince  I  cannot  ufe  myfelf  to  fee  white 
what  is  black,  without  knowing  the  caufe  of 
it,  I  chufe  to  be  more  inquifitive. 

EXPERIMENT  XXVIII. 

I  compound  a  grey  with  many  colours,  as 
is  prefcribed  by  the  Several  authors. 

I  compound  a  grey,  of  the  fame  Shade, 
with  black  and  white  powder. 

I  take  a  fheet  of  mufical  paper,  and  a  fheet 
of  white  paper. 

I  lay  my  grey  powder  upon  two  paste¬ 
boards,  and  fet  them  on  the  floor  with  the 
two  fheets  of  paper,  in  fuch  a  pofition  that 
they  may  be  lighted  by  the  window,  under 
an  angle  of  twenty  to  thirty  degrees. 

I  go  on  the  other  fide,  oppofite  to  the 
window,  to  the  diftance  of  eighteen  feet 
from  the  fheets. 
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RESULT. 

I  can  hardly  diftinguifh  the  three  co¬ 
loured  leaves  from  the  white  one;  and  any 
body  elfe,  who  has  not  feen  them  nearer, 
cannot  do  it  at  all. 

EXPERIMENT  XXIX. 

I  fet  the  fheets  nearer  to  the  window,  in 
fuch  a  manner  that  they  may  be  lighted 
under  an  angle  of  more  than  fixty  degrees. 
I  go  to  the  fame  diftance  of  eighteen  feet. 

RESULT. 

I  diftinguifh  very  well  the  three  coloured 
fheets,  and  every  body  elfe  does  the  fame. 

EXPERIMENT  XXX. 

I  fet  the  four  fheets  at  the  diftance  of 
eighteen  feet  from  the  window,  and  come 
near  to  the  window  to  look  at  them. 

RESULT. 

I  diftinguifh  them  better  again. 

EXPLANATION. 

When  1  light  the  fheets  under  an  angle  of 
about  thirty  degrees,  and  fee  them  under 
an  angle  of  fixteen  degrees  in  an  oppofite 
way,  as  in  Experiment  XXVIII.  the  rays 
brought  to  my  eye  confift  of  a  great  deal 
of  white  light,  refraded  by-  the  fuper- 

G  tides, 
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ficies,  and  which  bear  no  decompofition  | 
and  of  a  fmall  quantity  of  refledted  rays, 
which  do  bear  a  decompofttion  on  the  co¬ 
loured  fuperficies.  This  decompofition  be¬ 
ing  but  an  uniform  alteration,  and  very 
weak,  cannot  be  perceived  by  the  naked 
eye  at  fuch  a  diftance. 

If  this  decompofition  is  made  by  a  fur- 
face  coloured  with  two,  or  only  one,  of  the 
primitive  colours,  then  the  alteration,  being 
.  not  uniform,  is  more  perceptible •  never- 
thelefs  the  colour  muft  be  pretty  ftrong,  to 
give  a  coloured  fenfation  at  this  diftance ; 
otherwife  it  appears  white. 

When  in  Experiment  XXIX.  I  light 
the  (beets  under  a  greater  angle,  I  decreafe  in 
my  eye  the  quantity  of  the  refradled  rays, 
and  I  increafe  this  of  the  refledted  ones  j 
which  makes  the  fenfation  more  diftindt. 

And  when  in  Experiment  XXX.  I  fee  my 
(beets  only  by  the  refledted  rays,  the  fen¬ 
fation  is  more  perceptible  yet. 

You  fee,  now,  that  the  authors  of  this 
experiment  have  afcribed  to  the  matter  which 
they  treated,  what  was  only  the  produdt  of 
their  way  of  adting.  Natural  philofophy 
is  full  of  fuch  experiments,  and  this  matter 
cannot  be  otherwife  in  fo  conjedtural  a 
fcience. 

Let  us  now  put  an  end  to  our  difcuffion. 
In  our  next  we  (hall  treat  of  the  Seventh 

Principle, 
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Principle,  becaufe  this  of  itfelf  will  furnifh 
matter  fufficient,  and  is  well  worthy  a  particu¬ 
lar  Treatife. 

There  we  lhall  examine  the  geometrical 
proportions  of  the  three  primitive  colours, 
as  well  in  the  prifmatic  fpecus,  as  in  the  co¬ 
loured  fuperficies : 

The  analogy  of  colouring  particles  with 
the  compounding  rays  of  light,  and  their 
action : 

Their  abfolute  intenfenefs,  and  their  rela¬ 
tive  intenfenefs : 

Their  increafe  and  decreafe,  &c. 

JOHNSON. 

Th  is  is  all  very  well;  but  I  have  fome- 
thing  to  remark.  If  your  fyftem  be  juft, 
and  well  demo  nitrated,  then  we  muft  be¬ 
lieve  that  the  other  authors  were  out  of 
their  fenfes,  and  confequently  we  muft  defpife 
them. 

PALMER. 

* 

I  am  very  forry  to  find  you  in  fuch  an 
erroneous  way  of  thinking,  which  unfortu¬ 
nately  is  too  general  a  cafe. 

Was  he  who  firft  ventured  to  crofs  the 
feas,  although  he  might  often  deviate  from 
the  right  track,  was  he,  I  fay,  in  nothing  fu- 
perior  to  any  of  his  followers? 

So  thefe  fuperior  geniufes  have  opened 
to  us  the  roads  in  which  we  now  tread, 

and 
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and  furniflied  us  with  the  means  of  tra¬ 
velling  over  them.  Perhaps,  but  for  their 
fagacity,  we  fhould  ftill  be  creeping  on  in 
darknefs  and  obfcurity :  But,  perfuaded  by 
egotifm  that  we  fhould  have  made  thefe 
difcoverles  ourfelves,  we  infult  their  errors, 
and  deny  them  the  grateful  praife  we  owe  to 
their  memory. 

I  do  not,  however,  mean  to  fay,  that  we 
ought  to  look  upon  the  writings  of  thefe 
authors  as  invariable  rules,  or  that  we  fhould 
have  fuch  refpedt  for  their  fyftems  as  never 
to  fpeak  againft  them  ;  but,  as  thefe  contra-  I 
diftions  cannot  deftroy  the  Creator's  merit, 
whilft  we  rejedt  their  opinions,  let  us  leave 
them  this  glorious  title;  and  let  their  names, 
tranfmitted  to  pofterity,  with  all  the  vene ra¬ 
tion  w’hich  they  deferved,  be  for  ever  the 
bafis  of  thofe  columns,  which  all  liberal 
artifts  will  chearfully  adorn  with  their 
trophies.  b 
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